Attorney Docket No. 22126.0001U1 
Express Mail No. EL970614314US 

Patent 

In the claims: 

1 . (previously presented) A method for producing an ultrasound image, comprising: 

generating ultrasound at a frequency of at least 20 megahertz (MHz); 
transmitting ultrasound at a frequency of at least 20 MHz into a subject; 
receiving ultrasound from the subject; and 

processing the received ultrasound to provide an image having a frame rate of at least 15 
frames per second (fps), 

2. (original) The method of claim 1, further comprising using the ultrasound on a small animal. 

3. (original) The method of claim 2, further comprising using the ultrasound on a mouse. 

4. (original) The method of claim 2, ftuther comprising using the ultrasound on a rat. 

5. (original) The method of claim 1, further comprising using ultrasound in a frequency range 
of 20 MHz to 60MHz. 

6. (original) The method of claim 1, further comprising using the ultrasound image to guide a 
needle. 

7. (original) The method of claim 2, ftirther comprising imaging an organ within the small 
animal. 

8. (original) The method of claim 7, ftirther comprising imaging an organ chosen from a lung, a 
heart, a brain, a kidney, a liver and blood. 

9. (original) The method of claim 7, further comprising imaging a neo-plastic condition. 
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10. (original) The method of claim 1, further comprising processing the received ultrasound to 
provide an image in real-time. 

11. (original) The method of claim 1, further comprising processing the received ultrasound to 
provide an image having a spatial resolution of less than 30 microns (nm). 

12. (original) A system for developing an ultrasound image, comprising: 

a scan head having a transducer capable of generating ultrasound energy at a frequency of 
at least 20 megahertz (MHz); and 

a processor for receiving ultrasound energy and for generating an ultrasound image at a 
frame rate of at least 15 frames per second (fps) and having a spatial resolution of less than 30 
microns (|im). 

13. (original) The system of claim 12, wherein the scan head further comprises an acoustic 
window over the transducer, the acoustic window having a membrane of a thickness of less than 
25 microns ([im). 

14. (original) The system of claim 13, wherein the acoustic window is removable. 

15. (previously presented) The system of claim 14, wherein the acoustic window is chosen from 
a polycarbonate, a polyester, an acrylic and a polymethyl pentene. 

16. (currently amended) The system of claim 13, wherein the [[a]] material of the membrane is 
chosen from polyester, polycarbonate, acrylic, thermoplastic elastomer, siUcone elastomer, 
Surlyn® ionomer, Surlyn® 8940, Kapton®, polymethyl pentene, TPX® MX-002, TPX® 95, 
MX-004; Teflon®, Mylar®, polyethylene, polycarbonate, polypropylene, and polyurethane 
films. 
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17. (currently amended) The system of claim 13, wherein the [[a]] material of the membrane is 
low density polyethylene. 

18. (original) The system of claim 13, wherein the transducer generates ultrasound energy from 
20 MHz to 60 MHz. 

19. (original) The system of claim 13, wherein the transducer is encapsulated in a coupling fluid 
and is neutrally buoyant. 

20. (original) The system of claim 16, wherein the membrane prevents the transducer from 
directly contacting a subject. 

21. (original) The system of claim 12, wherein the scanhead positions the transducer with an 
accuracy of at least 1 micron. 

22. (original) A system for producing an ultrasound image, comprising: 

means for generating ultrasound at a frequency of at least 25 megahertz (MHz); 

means for transmitting the ultrasound into a subject; 
means for receiving ultrasound from the subject; and 

means for processing the ultrasound to provide an image having a real-time frame rate of 
at least 15 frames per second (fps) and a spatial resolution of less than 30 microns (\xm). 

23. (original) The system of claim 22, further comprising means for isolating the ultrasound 
generating means from a subject. 

24. (original) The system of claim 23, wherein the isolating means encapsulates the ultrasound 
generating means in a coupling fluid. 
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25. (previously presented) The system of claim 24, wherein the isolating means is chosen from 
a polycarbonate, a polyester, an acrylic and a polymethyl pentene. 

26. (original) The system of claim 24, wherein the isolating means further comprises a 
membrane chosen from polyester, polycarbonate, acrylic, thermoplastic elastomer, silicone 
elastomer, Surlyn® ionomer, Surlyn® 8940, Kapton®, polymethyl pentene, TPX® MX-002, 
TPX® 95, MX-004; Teflon®, Mylar®, polyethylene, polycarbonate, polypropylene, and 
polyurethane films. 

27. (original) The system of claim 24, wherein the isolating means further comprises low 
density polyethylene. 

28. (original) The system of claim 22, further comprising means for positioning the ultrasound 
generating means with an accuracy of at least 1 micron. 

29. (previously presented) A method for producing an ultrasound image, comprising: 

generating ultrasound at a frequency of at least 25 megahertz (MHz); 
transmitting ultrasound at a frequency of at least 25 MHz into a subject; 
receiving ultrasound from the subject; and 

processing the received ultrasound to provide an image having a real-time frame rate of at 
least 15 frames per second (Q)s) and a spatial resolution of less than 30 microns (|im). 

30. (previously presented) The method of claim 1, further comprising processing the received 
ultrasound to provide an image having a spatial resolution of less than 100 microns (nm). 

31. (previously presented) The method of claim 1, further comprising processing the received 
ultrasound to provide an image having a spatial resolution of 75-100 microns (jam). 
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32. (previously presented) The system of claim 12, wherein the ultrasound image has a spatial 
resolution of less than 100 microns (^im). 

33. (previously presented) The system of claim 12, wherein the ultrasound image has a spatial 
resolution of 75-100 microns (^im). 

34. (previously presented) The system of claim 22, wherein the image has a spatial resolution of 
less than 100 microns (^im). 

35. (previously presented) The system of claim 22, wherein the image has a spatial resolution of 
75-100 microns (lim). 

36. (previously presented) The method of claim 29, further comprising processing the received 
ultrasound to provide an image having a spatial resolution of less than 100 microns (|im). 

37. (previously presented) The method of claim 29, further comprising processing the received 
ultrasound to provide an image having a spatial resolution of 75-100 microns ()im). 

38. (previously presented) A system for developing an ultrasound image, comprising: 

a scan head having a transducer capable of generating ultrasound energy at a frequency of 
at least 20 megahertz (MHz); and 

a processor for receiving ultrasound energy and for generating an ultrasound image at a 
frame rate of at least 15 frames per second (fps). 

39. (previously presented) The system of claim 38, further comprising an ultrasound image 
having a spatial resolution of less than 100 microns (|im). 

40. (previously presented) The system of claim 38, further comprising an ultrasound image 
having a spatial resolution of 75-100 microns (|am). 
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41. (previously presented) A system for producing an ultrasound image, comprising: 

means for generating ultrasound at a frequency of at least 25 megahertz (MHz); 
means for transmitting the ultrasound into a subject; 
means for receiving ultrasound from the subject; and 

means for processing the ultrasound, to provide an image having a real-time frame rate of 
at least 15 frames per second (fps) 

42. (previously presented) The system of claim 41, frirther comprising an ultrasound image 
having a spatial resolution of less than 100 microns (^im). 

43. (previously presented) The system of claim 41, fiirther comprising an ultrasound image 
having a spatial resolution of 75-100 microns (jum). 

44. (new) A scanhead comprising: 

a transducer assembly comprising a transducer for generating ultrasound at a frequency of 
at least about 20MHz, the transducer having a distal face; 

a pivot frame having a distal end; 

a rotor assembly comprising a pivot tube having a distal end, the transducer assembly 
being mounted to the distal end of the pivot tube; 

a means for mounting the rotor assembly to the pivot frame; 

a nosepiece comprising a proximal end, a distal end that defines a window opening, and 
an acoustic window that is mounted in the window opening to seal the distal end of the 
nosepiece, the nosepiece further defining an interior cavity, and the proximal end of the 
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nosepiece being attachable to the distal end of the pivot frame to define an enclosed volume, 
wherein at least a portion of the pivot tube and the transducer are positioned therein the enclosed 
volume. 

45. (nev^) The scanhead of claim 44, further comprising a means for oscillating the rotor 
assembly in a predetermined operating plane. 

46. (new) The scanhead of claim 45, wherein the acoustic window has an elongate dimension 
extending along a window axis, and wherein, in use, the window axis of the acoustic window is 
positioned in the predetermined operating plane. 

47. (new) The scanhead of claim 46, wherein the window axis has an arcuate cross-sectional 
shape, such that when the rotor assembly oscillates, the transducer pivots in proximity to at least 
a portion of the inner surface of the acoustic window. 

48. (new) The scanhead of claim 46, wherein the distal face of the transducer is spaced from the 
interior surface of the acoustic window from about at least 0.5 millimeters (mm). 

49. (new) The scanhead of claim 46, wherein at least a portion of the transducer contacts at 
least a portion of interior surface of the acoustic window. 

50. (new) The scanhead of claim 45, wherein the pivot frame has a pivot axis about which the 
rotor assembly pivots, wherein the pivot frame has an operating axis that bisects the window axis 
of the acoustic window and the pivot axis of the pivot frame, and wherein the means for 
ocillating the rotor assembly moves the transducer through an acute angle with respect to the 
operating axis. 
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51. (new) The scanhead of claim 50, wherein the means for ocillating the rotor assembly moves 
the transducer above and below the operating axis within the operating plane. 

52. (new) The scanhead of claim 51, wherein the acute angle on either side of the operating axis 
is less than or equal to about IT. 

53. (new) The scanhead of claim 45, wherein the transducer assembly is pivoted within the 
enclosed space at a frequency of about 7.5 Hz or greater. 

54. (new) The scanhead of claim 45, wherein the transducer assembly is pivoted within the 
enclosed space at a frequency of about 15 Hz or greater. 

55. (new) The scanhead of claim 44, wherein the enclosed volume is at least partially filled 
with a fluid. 

56. (new) The scanhead of claim 55, wherein the nosepiece further defines a fill port in 
communication with the interior cavity for introducing or removing the fluid from the enclosed 
volume. 

57. (new) The scanhead of claim 55, wherein the fluid has an impedance substantially similar to 
the impedance of tissue. 

58. (new) The scanhead of claim 55, wherein the fluid is a glycol. 

59. (new) The scanhead of claim 55, wherein the fluid is water. 

60. (new) The scanhead of claim 55, wherein the fluid is selected from the group consisting of: 
water, ethylene glycol, triethylene glycol, and light paraffin oil. 

61. (new) The scanhead of claim 55, wherein the acoustic window is acoustically matched to 
the fluid. 
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62. (new) The scanhead of claim 44 or 55, wherein the acoustic window has an impedance of 
between about 1.0 megaRayles and 3.3 megaRayles. 

63. (new) The scanhead of claim 44 or 55, wherein the acoustic window has an impedance of 
between about 1.5 megaRayles and 1.8 megaRayles. 

64. (new) The scanhead of claim 44, wherein the acoustic window comprises a material 
selected from the group consisting of: polyester, polycarbonate, acrylic, thermoplastic elastomer, 
silicone elastomer, laytex elastomer, Surlyn® ionomer, Surlyn® 8940, Kapton®, polymethyl 
pentene, TPX® MX-002, TPX® 95, MX-004; Teflon®, Mylar®, polyethylene, 
polytetrafluoroethylene, polycarbonate, polypropylene, and polyurethane films. 

65. (new) The scanhead of claim 44, wherein the acoustic window comprises low density 
polyethylene. 

66. (new) The scanhead of claim 44, wherein at least a portion of the ultrasound generated by 
the transducer contacts and penetrates the acoustic window. 

67. (new) The scanhead of claim 44, wherein the acoustic window has a thickness of about 0.9 
microns (iim) to about 60.0 microns (/xm). 

68. (new) The scanhead of claim 44, wherein the transducer is a broadband transducer. 

69. (new) The scanhead of claim 44, wherein the transducer generates ultrasound at a frequency 
selected from the group consisting of 30MHz, 40MHz and 50MHz. 

70. (new) The scanhead of claim 44, wherein the transducer generates ultrasound at a frequency 
of at least about 30MHz. 
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71. (new) The scanhead of claim 44, further comprising a positioning means for tracking the 
position of the pivot tube. 

72. (new) The scanhead of claim 71, wherein the position of the distal end of the pivot tube is 
tracked to within about 1.0 micron (/xm). 

73. (new) The scanhead of claim 44, wherein the at least a portion of the pivot tube and the 
transducer that are positioned therein the enclosed volume are neutrally buoyant. 

74. (new) A system for developing an ultrasoimd image, comprising: 

a scanhead having a transducer capable of generating ultrasound energy at a frequency of 
at least about 20 megahertz (MHz) and having a nosepiece comprising a distal end that defines 
an elongate window opening and an elongate acoustic window that is mounted therein the 
window opening to seal the distal end of the nosepiece, wherein at least a portion of the 
ultrasound generated by the transducer contacts and penetrates the acoustic window; and 

a processor for receiving ultrasound energy and for generating an ultrasound image at a 
fi-ame rate of at least 15 frames per second (fps). 

75. (new) The system of claim 74, further comprising an ultrasound image having a spatial 
resolution of less than about 100 microns (lim). 

76. (new) The system of claim 74, further comprising an ultrasound image having a spatial 
resolution of between about 25 microns (/xm) to about 100 microns (/xm). 
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